Objectives: We describe the validation of an informant-based pain assessment for persons suffering from dementia called Pain Assessment in Noncommunicative Elderly persons (PAINE) using 2 different samples.
P ain is often undetected and undertreated in persons with dementia because of their difficulty in communicating effectively and the difficulties caregivers have in ascertaining pain. Yet pain is an important determinant of quality of life, especially in persons with dementia. Therefore, there has been growing public awareness and research related to the process of detecting pain in these persons.
Evidence of the underdetection and undertreatment of pain among persons with dementia comes from multiple studies using various approaches for measuring pain. Self-reports of pain were explored by Ferrell et al 9 who found that 35% of nursing home residents could not complete the present pain intensity (PPI) index of the McGill Pain Questionnaire, which was the scale with the highest completion rate of the 5 tested. Several studies explored the ability of caregivers to detect pain in nursing home residents in general, and in those suffering from dementia in particular. Sengstaken and King 18 found that even among nursing home residents who were communicative, physicians did not detect pain in 40% of those who reported pain. The rates of identified pain were much lower (17%) among the noncommunicative residents than those found in participants who could communicate (43%). Another study found that, whereas physicians and nursing staff members seem to be able to detect pain among persons with mild dementia, the detection of pain among persons with moderate/advanced dementia is notably lacking. 3, 5, 6 The undertreatment of pain in dementia was documented in a comparison of cognitively intact persons and those with dementia, who were undergoing hip replacement, 17 where patients with dementia received significantly less pain treatment. Similarly, Feldt et al 8 found that fewer than half of the aggressive cognitively-impaired residents whose nursing assistants reported that they may be experiencing pain were treated with analgesics. The undertreatment of pain was documented by Teno et al 20 who examined pain reports on the Minimum Data Set and found that >40% of the residents reported to have pain at the first assessment were in severe pain 60 to 180 days later.
In response to the documented underdetection and undertreatment of pain in persons with dementia, several new assessment tools for pain in dementia have been developed, including observational and informant-based assessments. Observational assessments refer to a trained person focusing on the elderly person for a specified amount of time, observing the person systematically and recording the observations on a precoded form. Informant ratings refer to family caregivers or formal caregivers (ie, institutional staff members) completing a questionnaire in which they rate the person's signs/ symptoms/behavior as they have perceived them over a recent specified period. Informant ratings rely on ongoing observation of the person during care and other activities, whereas observational assessments are usually undertaken for shorter periods (minutes) of concentrated observation of the person. Both observational scales and informant ratings are based on the evidence that persons with dementia show pain through observable signs during painful medical procedures or when suffering from chronic pain and engaging in physically demanding activities. 11, 12, 14, 15 Finally, another approach to the assessment of pain in persons with dementia is to follow a treatment protocol, as suggested by Kovach et al 18 Although this approach may be the most thoughtful and appropriate, it is more difficult to implement than a pain assessment questionnaire, and therefore a search for an optimal assessment has continued.
The Pain Assessment in Advanced Dementia (PAINAD) scale 22 and the Checklist of Nonverbal Pain Indicators (CNPI) 7 are observational assessments. PAINAD is a 5-item observational assessment that was developed using input from experienced dementia care clinicians. Initially, 3 licensed practical nurses (LPNs) and 2 nursing assistants assisted in the pilot testing, followed by other professional nurses with extensive experience in dementia special care units, who provided additional input regarding scoring rationale, clarity of items, and ease of using PAINAD. To evaluate PAINAD's psychometric properties, 4 experienced dementia special care units professional nurses and a master's level social work intern were added to the team. The clinical staff reported that they liked PAINAD and continued to use it in routine clinical care. Validation showed adequate interrater reliability and significant correlation with the Discomfort Scale-Dementia of Alzheimer Type. Furthermore, scores on PAINAD were significantly different before and after treatment with pain medication. The CNPI was tested in elderly persons with hip fractures. An interrater reliability of 93% agreement has been reported, as has a positive correlation with self-reports of pain using the verbal descriptor scale (VDS) 7 (CNPI at rest with VDS: r = 0.372, P = 0.001; CNPI with movement with VDS: r = 0.428, P<0.0001).
The Pain Assessment for the Dementing Elderly (PADE) 27 is an informant-based assessment tool. Validation of this instrument included the examination of interrater reliability, correlation between PADE and agitation, and comparison of a group judged to have significant pain with another group judged to be without pain. More recently, Snow et al 19 developed another informant-based assessment called the Noncommunicative Patient's Pain Assessment Instrument (NOPPAIN), which collects information about the occurrence of 6 pain behaviors, pain during caregiver activities, and overall pain intensity measured on a 6-category Likert-type scale. The instrument is intended to be administered by nursing assistants and includes icons representing the questions to aid those with poor reading or English skills. The NOPPAIN was validated by comparing nursing assistant ratings to videos of an actress portraying the continuum of pain levels with the intended rating.
Whereas the evolution of these assessments represents a step forward in attempting to improve the detection of pain in persons with dementia, their actual utility in clinical practice is yet to be ascertained. This limitation is highlighted by the absence of published cutoff points for pain with any of the assessments and lack of any published reports of their clinical utility. Finally, reports indicate that the development of these assessments did not involve a systematic research of the range of possible pain symptoms that can help in detecting pain in this population. The current research attempted to address this limitation.
In this article, I describe the validation of an informant-based pain assessment for persons suffering from dementia titled Pain Assessment In Noncommunicative Elderly persons (PAINE), which was developed around the same time as the other informant ratings because of the inadequacy of assessment of pain in persons with dementia and because of the acknowledgement of the limitations of self-report and observational tools for detecting pain in this population. Selfreport is limited because of the decline in awareness and communicative functions with dementia, and direct observation is limited because of the resources required for observations of sufficient length.
The initial development of this instrument has been described elsewhere. 4 In that study, I conducted focus groups with nursing staff experienced in dementia care from 3 nursing homes and administered questionnaires to ascertain the range of indicators they used to determine the presence of pain among persons with dementia. The core indicators included specific physical repetitive movements, vocal repetitive behaviors, physical signs of pain, and changes in behavior. Because of this methodology, PAINE utilized a more comprehensive list of symptoms than other available assessments. In the current article, I explore the validity of an informantbased assessment developed on the basis of these indicators.
METHODS
Reliability and validity were explored in 2 studies. In the first study, I assessed internal consistency using Cronbach a, interrater and test-retest reliability using Pearson correlations, and validity using receiver operating characteristic curve analyses, comparing PAINE to criteria on the basis of reports from physicians, nurses, relatives, and the residents themselves. The rationale for this approach was that caregivers are often the ones who have the best knowledge of a person with dementia, and given the difficulty of ascertaining pain in this population, any convergence of opinions may strengthen our confidence in the detection of pain. In the second study, I assessed validity in another way, by correlating scores on PAINE with those from other assessments designed to detect pain in persons with dementia. In this article I have utilized pain assessments that were found to detect pain in persons with dementia or those that were reported to detect pain relatively well (eg, the PPI). 9 
STUDY 1 Participants
The participants were 80 residents from a large suburban nursing home. Among the participants, 84% were female, and the average age was 87 years (SD = 7.2). Over half of the participants were widowed (68.4%), 21.5% were married, 5.1% had never been married, and 5.1% were divorced. The participants had been residing in the nursing home for an average of 3.45 years. For all participants, informed consent was obtained from a close relative. The participants of the study had a diagnosis of dementia and a mean Mini-Mental State Examination (MMSE) 10 score of 7.17 ± 8.05, with 31 classified as having mild/moderate dementia (MMSE of 8 or higher) and 49 having severe dementia (MMSE of 7 or lower). Participants had a mean of 5.9 diagnoses, 80.8% were diagnosed with musculoskeletal problem, mainly arthritis, fracture, and osteoporosis, and 73.4% had a cardiovascular diagnosis, mainly hypertension, congestive heart failure, and atherosclerosis/angina. Participants had a mean of 5.82 scheduled medications and 0.51 scheduled medications for pain.
Procedure
Before initiation of the study, it was introduced to the staff members in each unit. Each participant was assessed by a nursing staff member, a geriatrician, a relative, and via self-report, as described in the following text. Within these assessments, the nursing staff member, the geriatrician, and each participant's relative were independently asked to rate the resident's pain on a 6point scale on the basis of PPI 16 using the options none, mildly discomforting, distressing, horrible, or excruciating. I attempted to perform all the assessments within a week of each other, and the different informants were not aware of each other's responses.
Nursing Staff Assessment
A nursing staff member familiar with the resident completed the PAINE questionnaire (see below) and also rated the global level of the resident's physical pain during the previous 2 weeks on the 6-point scale. To examine reliability, 2 questionnaires were answered by 2 different staff members for each resident. The second staff member was not necessarily as familiar with the resident as the first staff member. The questionnaires were administered by a trained research assistant. Most staff members providing information for the PAINE questionnaire were nursing assistants, while 2 questionnaires were completed by 1 registered nurse and 3 by 1 LPN. The second questionnaire administered for reliability purposes was completed primarily by certified nurse assistants, 2 were completed by a (different) registered nurse, and 8 were completed by 3 LPNs.
Geriatrician Assessment
A geriatrician who was not associated with the nursing home assessed the participants with a physical examination, as described elsewhere, 5 and rated the level of pain of the resident during the physical evaluation on the 6-point scale.
Relative's Assessment
The closest relative of each participating resident was mailed a questionnaire and a self-addressed, stamped envelope, as described by Cohen-Mansfield. 2 The questionnaire asked about the relationship of the relative with the resident, how much he or she visited the resident, and the pain history of the resident before nursing home admission. Additionally, the relative was asked to indicate what happens to the resident's pain level in different positions and conditions, such as when walking or during weather changes, and was also asked to estimate the resident's intensity of pain in the last 2 weeks on the same 6-point scale.
Self-report-Global Pain Assessment (GPA)
On the basis of a pilot testing, I simplified the pain question for the residents with dementia. A trained research assistant first asked the resident whether he or she was in pain, and if answered in the affirmative, proceeded to ask ''How much pain are you in?'' using the categories ''none,'' ''a little,'' ''some,'' ''a lot.''
The PAINE assessment includes 22 items, all of which are based on an earlier study of nursing staff reports on the signs and symptoms they use to detect pain in persons with dementia. 4 All the items are rated for the past week. The first 15 items are rated on a 7-point frequency scale from never to several times an hour and include moaning, rigidity, facial grimaces, restlessness/ repetitive movement, rubbing self, gasping/sighing, crying/whimpering/whining, screaming/yelling, pulling others toward self, guarding/abnormally stiff, bracing/ leaning on wall or chair, moodiness/irritation/depressed mood, apathetic/low energy, strange posture, and involvement in activities. The other 7 clinical indicators are checked as Yes versus No and include falls, trembling/ shaking, swollen joints, tight/swollen belly, blood stains, changes in vital signs, and broken bones/dislocated limbs (see Appendix).
A summary variable was created from the mean of 2 subscores, which included the mean of the moaning and rigidity ratings and a count based on all other variables (ie, a count of how many of the other 12 symptoms occurred more than once a week, whether involvement in activities occurred less than once a week, and a count of the number of clinical indicators that were checked as occurring).
Methodological Approach Reliability of the PAINE Assessment
Internal consistency was measured with Cronbach a. Interrater reliability was assessed in 2 ways. For the first measure, 2 research assistants independently and simultaneously completed the PAINE questionnaire while one interviewed the nursing staff member. For the second Clin J Pain Volume 22, Number 6, July/August 2006 Pain Assessment in Elderly measure, a second nursing staff member was administered the same questionnaire as the first nursing staff member in an independent session. This provided information on interrater reliability between nurses. Because nursing staff members have permanent assignments to residents, it was often impossible to find 2 staff members who were familiar with the same resident. We used the staff member with the primary assignment to the resident as the first rater and the one with the next highest familiarity as the second rater.
Stability
About a week after the initial questionnaire, the original nursing staff member was readministered the same questionnaire, providing test-retest reliability data.
Validity-ROC Analyses
ROC analyses are used to compare different diagnostic procedures using values ranging from 0 to 1, with higher numbers indicating better sensitivity and specificity of 1 diagnostic procedure with the other as a criterion. A previous set of reports 2, 3, 5 found that the assessment of pain by physicians, nursing staff members, relatives, and self reports shows reasonable levels of consistency in assessment of persons with mild/moderate dementia (MMSE>7) but is very questionable among persons with severe dementia. For this study, I therefore limited the ROC validity analyses to persons with mild/ moderate dementia. All analyses were conducted with Statistical Package for the Social Sciences (SPSS) for the personal computer.
RESULTS

Reliability
The internal consistency was 0.78 (Cronbach a). The interrater reliability correlation between the 2 different research assistants was r = 0.999 and P<0.001. Interrater reliability between 2 different nursing assistants with varying levels of familiarity with the resident was r = 0.711 and P<0.001. Test-retest reliability was r = 0.783 and P<0.001.
Validity-ROC Analyses
ROC analyses had the following results: The area under the curve was 0.67 with the physician's rating, 0.83 with the nurse's rating, 0.78 with the resident's rating, and 0.99 with the family member's rating.
STUDY 2 Participants
The participants were 91 residents from 2 nursing homes. Eighty-four percent of the participants were female, and the average age was 89 years (SD = 5.78). Of the 91 participants, 66.3% were widowed, 22.5% were married, 5.6% had never been married and 5.6% were divorced or separated. The participants had been residing in the nursing home for an average of 3.3 years. For 98% of the participants, informed consent was obtained from a close relations for guardian. The remaining 2% of participants were able to provide consent for themselves. The participants of the study had a mean MMSE 13 score of 7.65 (SD = 7.58). Participants had a mean of 6.34 diagnoses, 82.4% had a cardiovascular diagnosis, mainly hypertension, coronary artery disease, heart failure, and fibrillation, and 57.1% were diagnosed with musculoskeletal problems, mainly osteoporosis, osteoarthritis, and degenerative joint disease. Participants also had a mean of 6.59 scheduled medications and 0.84 scheduled medications for pain.
Procedure
Assessments included self-reporting, informant ratings by nursing staff, and observational assessments. Selfreport assessments included the PPI and the GPA used in study 1.
Informant ratings included the PADE 21 in addition to the PAINE and the 6-point pain assessment used in study 1. PADE was slightly altered because of our initial experience with it. Because the nursing staff members had trouble with the visual analog scales, these were changed to 4-point rating scales, with anchors matching the specific questions and corresponding to a scale of none, a little, much, and very much. PADE included 13 items on which staff members rated various indicators. In addition, a global question inquired ''What do you feel best represents the resident's level of pain at the time of resident observation?'' The responses were rated on a 4-point scale of none, mild pain, moderate pain, and severe pain. PADE and PAINE were administered by trained research assistants to the nursing staff member who had the greatest contact with the resident during the previous 2 weeks. Fifty-five staff members were interviewed for the 91 residents. Among the staff, 53 (96.4%) were female; 51 (92.7%) were African American, with the rest being Hispanic-Latino or Asian. The majority (89.1%) worked during the day shift, with some (9.1%) being on private duty; an evening shift nursing staff member provided information for 1 resident. During the previous 2 weeks, the staff member had worked with the resident for an average of 4.78 days. About a week before the initiation of the administration of PAINE on each unit, the nursing assistants received a presentation concerning the study and were told that they would be asked about different signs and symptoms, such as verbal or physical manifestations seen in the participants of the study. Several examples of such signs were provided, and staff members were asked to pay special attention to these signs and any other pain behaviors in order to complete the assessments. Both PAINE and PADE were rated for the week before the assessment.
Observational assessments included PAINAD and CNPI. PAINAD includes 5 items, each rated on a 3-point scale. The CNPI has 6 indicators, each rated as present (''1'') or absent (''0''). Observations were conducted twice, once when the resident was in a resting position and once during movement (walking or being transferred). The sum of the 2 scores was used.
Trained research assistants administered the questionnaires to nursing staff members and to the residents and recorded the observations. Whenever possible, different research assistants were involved in the different assessment methods (ie, 1 research assistant interviewed the resident, another interviewed staff members, and another recorded the observations).
Methodological Approach
Internal consistency was measured using Cronbach a.
Validity
Pearson correlations were calculated between PAINE and the different assessments. Because I hypothesized that there would be positive correlations, 1-tailed P values are reported.
RESULTS
Internal Consistency Reliability
Cronbach a was 0.75.
Validity-Correlations With Other Assessments
Informant ratings. The correlation between PAINE and PADE was r = 0.65, P<0.001, and n = 91; the correlation between PAINE and the 6-point rating (as described in study 1) was r = 0.54, P<0.001, and n = 86 (5 nurses reported that they did not know); and the correlation between PAINE's and PADE's global questions was r = 0.42, P<0.001, and n = 91.
Observational data. The correlation between PAINE and PAINAD was r = 0.23, P = 0.014, and n = 91 and the correlation between PAINE and CNPI was r = 0.22, P<0.05, and n = 91.
Self-report data. Only 53 (58%) participants provided a response to self-report assessments (35 residents were cognitively unable to communicate and 3 residents refused). The correlation between PAINE and the GPA self-report assessment used in study 1 was r = 0.24, P<0.05, and n = 53, and the correlation between PAINE and PPI was r = 0.15, P = 0.14, and n = 53.
DISCUSSION
The PAINE assessment is based on an investigation of pain indicators in persons with dementia obtained from direct-care staff members in nursing homes. In this article, I used 2 different samples of persons with dementia to demonstrate the reliability and validity of PAINE, which shows adequate internal consistency and both interrater and test-retest reliability. Indeed, given that test-retest was conducted with a week's interval between testing times, the measure is a conservative one because residents could have had an event, such as a fall, that could change their pain behaviors, so that a shorter interval between tests might have resulted in an even higher test-retest reliability.
Adequate ROC curve results were also shown in study 1, and study 2 found good correlations with other informant ratings and low positive correlations with self-report and observational measures of pain in persons with dementia.
There is a growing set of pain assessments for persons with dementia. These assessments fall into 3 general categories: self-report, direct observation, and informant ratings. There are advantages and disadvantages to each category. Self-report is the ultimate assessment of pain because pain is an internal state. However, with cognitive decline, the ability to communicate and the validity of communication decreases. The person with dementia may lack understanding of what is being asked of him or her or may lose the ability to relate between the sensation and the corresponding word. This results in underreporting of pain, which could be the reason for the low correlation between PAINE and selfreport in this population. In other words, nursing home residents with dementia are often reliable when they do report pain. However, even when they have some verbal abilities, other cognitive processes such as self-awareness hinder the expression of needs. The manifestation of this phenomenon is similar to cases when persons with dementia may at times look like they may need to go to the bathroom, will deny such a need on request, but the behavior will diminish on utilization of the bathroom. A similar case may apply to pain. The lack of self-awareness is especially true for chronic pain to which one is partially habituated, 23 yet chronic pain may raise one's general sense of discomfort, which may be observable. Therefore, clinical practice should probably utilize a combination of methods.
Observation provides direct and relatively objective data but is usually rather brief because of the expense involved. Informant ratings attempt to utilize the longer period of observation available to direct caregivers. The difference in the timeframe used by the different assessments, in which the PAINE covers 1 week and the geriatrician's assessment and direct observations cover a specific point in time, could have been a factor decreasing the agreement among these assessments. However, the different assessments need to cover the periods for which informants could provide the most reliable answer. Informant ratings may also be biased by the amount of exposure to the person with dementia, the attentiveness of the informant, and other types of bias, such as the personal relationship with the patient and the subjective interpretation of symptoms. For persons with limited communication ability or with questionable validity (such as a person who says he or she is in no pain but manifests movements that are often associated with pain), informant ratings may nevertheless be a useful and necessary tool in assessing pain.
In addition to PAINE, informant-based tools include PADE and NOPPAIN. All 3 tools share some of the requirements outlined by Snow et al, 19 in that they are intended to be administered by nursing assistants to the staff members most likely to observe pain, they focus on ongoing behavioral observation, they use a standardized assessment that aims to facilitate the detection of pain, they are easy to administer with very little training, and they are brief. Both PADE and NOPPAIN differ from PAINE in the methodology utilized in their development. For example, NOPPAIN was developed using input from a multidisciplinary expert panel. They also differ from PAINE and from each other in the items they use to evaluate pain.
The lack of a gold standard is a constant obstacle in the measurement and validation of tools regarding pain in persons with dementia. Therefore, the results cannot determine the utility of any of the measures in actual care for persons with dementia nor can they highlight the superiority of any specific measure. Future studies will need to illuminate the practical utility of these assessments. Future studies should also examine additional instruments. For example, Chibnall and Tait 1 compared self-report assessments in older adults with and without cognitive impairment and found the 21-point box scale to be the superior test. Their impaired group had a MMSE mean score of 18 as compared to a mean of 7 in our population, suggesting the need for additional research investigating its utility in more impaired populations. Another issue that needs further examination is the wording used in self-report measures. The assessments utilized the word ''pain'' as the focus of questioning. However, use of additional terms such as ''aching,'' ''hurting,'' or ''soreness'' may increase the detection of pain or may confuse a person with dementia. Another issue that needs to be examined in future studies pertains to the ability of assessments to detect the presence of pain in contrast to its intensity, as Manfredi et al 15 concluded that use of observable pain signs allows observers to assess the presence of pain but not its intensity. Given the absence of published cutoff points for pain assessments, this study utilized correlational methodologies, thereby relying on intensity ratings, but future research could examine agreements utilizing different cutoff scores.
Despite the lack of ultimate evidence, PAINE has the advantage of using a comprehensive list of pain symptoms on the basis of systematic questioning of direct caregivers from several institutions. The validity results shown here suggest that this assessment could be a useful tool to detect pain in persons with dementia.
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